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To all whom it may concern: 

Be it known that I, Francis H. Richards, a 
citizen of the United States, residing at Hart- 
ford, in the county of Hartford and State of 
5 Connecticut, have invented certain new and 
useful Improvements in Weighing-Machines, 
of which the following is a specification. 

This invention relates to weighing-ma- 
chines, the object being to provide an im- 

io proved machine of this character adapted for 
automatically weighing and delivering vari- 
ous kinds of granular and free-flowing' sub- 
stances with rapidity and precision. 
In the drawings accompanying and forming 

15 part of this specification, Figure 1 is a rear 
elevation of my improved weighing-machine. 
Figs. 2, 3, 4, 5, and 6 are side elevations of 
the same as seen from the left in Fig. 1, show- 
ing the positions occupied by the different 

20 parts during the making and discharging of 
a load, respectively, and during the partial re- 
turn of the load-receiver to its primary or up- 
right position. Figs. 7 and 8 are detail views 
hereinafter more particularly described. 

25 Similarcharactersdesignatelikepartsin all 
the figures of the drawings. 

The framework for sustaining the various 
parts of the "weighing mechanism may be of 
any suitable or preferred construction, it con- 

30 sisting in the present case of the base or bed 
2, from which rise the side frames 3 and 4 
and the brackets 5 and 6, which extend op- 
positely from the supply-chute or hopper H. 
The weighing mechanism embodies as a part 

35 thereof a load- discharger, which may be of 
any suitable type. In the present case the 
load-discharger of the weighing mechanism 
consists of a tilting or oscillatory load-re- 
ceiver, as G, carried in some suitable manner 

40 by a scale-beam, as B, or equivalent device. 
The scale-beam B, which is pi votally mounted 
in the usual manner on the base of the ma- 
chine, consists of a pair of longitudinal mem- 
bers 7 and 8, joined at the rear by the counter- 

45 weight W. The load-receiver has on its op- 
posite sides the projecting trunnions or piv- 
ots 9 and 10, journaled in the upright rods 
12 and 13, constituting a suitable carrier for 
the load-receiver, the said rods having guide- 

50 links 14 and 15 pivoted at their upper ends 
and likewise connected to the posts 14' and 
15' on the brackets 5 and 6, respectively. The 


rods 12 and 13 have notched bearings of or- 
dinary construction at their lower ends work- 
ing against the well-known knife-edge pivots 55 
on the poising ends of the beam-arms 7 and 8. 

The load-receiver is so mounted that when 
empty its center of gravity is located at one 
side of its center of movement, (herein illus- 
trated as the right,) said center of gravity 60 
being changed to the opposite side of the cen- 
ter of movement as the load is built up, where- 
by said load-receiver can tilt toward its dis- 
charging position or until a suitable projec- 
tion thereon abuts against a detent, as a latch, 65 
disposed in the path of movement of said pro- 
jection, said detent and projection being re- 
motely situated from each other when the 
load-receiver is empty, whereby the latter will 
be maintained by its own weight in its pri- 70 
mary or upright position. The detent or latch 
for arresting the movement of the load-re- 
ceiver when it drops from its primary to its 
intermediate position is illustrated, respec- 
tively, in Figs. 2 and 3 and is designated by 75 
D, and it consists in the present case of an 
angle-lever pivoted at 20 to the upright rod 
12, the arm 21 of said detent or latch nor- 
mally resting on the stop 22 on the rod 12 and 
the arm 23 being disposed in the path of move- 80 
ment of the projection 24, fixed on the load- 
receiver. 

In Fig. 2 the load-receiver is empty, the 
weight W of the beam B resting on the usual 
supports 7' and 8' on the base and the full 85 
volume of the supply flowing from the hopper 
H into the empty load-receiver. When the 
load-receiver is empty, as represented in Fig. 
2, the center of gravity will be situated to 
the right of its center of movement. When, 90 
however, the load is partially completed or 
at the commencement of the drip period, as 
illustrated in Fig. 3, the center of gravity will 
be shifted to the left of the center of move- 
ment, so that the load-receiver can tilt down 95 
and until the projection 24 abuts against the 
latch-arm 23, the usual supply-valve during 
this stage of the operation being swung from 
its wide-open to its drip position, at which 
time its further progress is interrupted to 100 
permit the passage of the drip-supply into 
the load-receiver to complete the load. On 
the completion of the load by the drip-stream, 
as will hereinafter appear, the loacl-receiver 
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will descend below the so-called "poising- 
line," and during this period of the operation 
the latch D will be tripped to release the load- 
receiver, whereby it can descend to its third 
5 position (shown in Fig. 5) to discharge the 
load. 

The supply - hopper IT, hereinbefore de- 
scribed, will have a stream-controller or valve 
of suitable construction, such as Y, for regu- 

io lating the passage of material from the hop- 
per II to the load-receiver G, said valve V be- 
ing of the "pan" type and being also sup- 
ported for reciprocatory movements in planes 
transverse to each other, so that at a prede- 

15 termined period in its operation the valve 
can transmit its weight to the load-receiver, 
thereby to cause the latter to descend prompt- 
ly and also impart a sufficient thrust to cause 
it instantly to tilt to its load-discharging po- 

20 sition. 

The valve V is preferably self-closing, it 
having a preT^onderance of weight below its 
support or supports to insure this action. 
The supports for the valve consist of the pro- 

25 jecting pivots, as 30, on each side of the hop- 
per, which pass through longitudinal loops, 
as 31, on the arms 32 at opposite sides of the 
valve, whereby said valve can reciprocate in 
one plane as it opens and closes and whereby 

30 it may be also reciprocated in a transverse 
plane at certain intervals in its operation. 

Means will be provided for causing the 
movement of the valve through a certain path 
for a predetermined length of time, so that 

35 the valve cannot apply its force to the weigh- 
ing mechanism to affect the accuracy of said 
mechanism during such action. The device 
in the present case for obtaining this result 
consists of the track or guide 35, which is se- 

40 cured to and depends from the hopper IT and 
has a curved surface, as 36, denned by an arc 
struck from the center of the valve support 
or supports, a suitable projection, as an anti- 
friction-roll 37, supported between the lugs 

45 38 on the valve-plate 39, being adapted to run 
in contact with said curved surface until the 
commencement of the poising period, so that 
the lower ends of the loops 31 will be held 
against the projecting pivots 30 on the hopper. 

50 The curved surface 36 of the guide-track 
35 is of such a length as to hold the valve 
against movement for a predetermined period 
of time in a plane transverse to that of its 
opening and closing movements, and said 

SS guide 35 is of such construction as to release 
the valve at a point immediately preceding 
the poising period, said guide-track 35 hav- 
ing a straight face 40 departing from the lower 
end of the curved face 36, so that when the 

60 antifriction-roll 37 reaches a point in vertical 
line with the straight face 40 the valve V will 
be released so far as the guide 35 is concerned ; 
but at this point the further action of the 
valve will be interrupted by a detent on the 

65 weighing mechanism, such as the by-pass 41, 
of ordinary construction, pivoted to the beam- 
arm 8 and connterweighted, as usual, the 


counterweighted arm of the by-pass resting 
on the stop 42 on the beam. 

The detent or by-pass stop 41 of the beam 70 
B is adapted to be engaged by a suitable de- 
vice operative with the valve V, such as the 
rod 43, secured to the extension 44 on said 
valve. When the projection or roll 37 on 
the valve Y has passed substantially out of 75 
contact- with the curved guide-surface 36, as 
shown in Fig. 3, the depending rod 43 will 
strike the by-pass 41, and thereby temporarily 
hold the valve against further action. When 
the valve is thus held, it having nearly reached 80 
its closed position, a drip or reduced stream 
will pass from the hopper IT and enter the 
load-receiver, which is then in its partially - 
tilted position. On the completion of the 
load by the drip-stream the scale-beam will 85 
be moved so that the by-pass stop 41 will be 
disengaged from the rod 43, and thereby re- 
lease the valve, so that it can be instantly 
shut by its own weight, as indicated in Fig. 
4, and as it does so it will apply its force and 90 
that of the mass of material sustained there- 
on to the load-receiver and cause the same 
rapidly to tilt, the force of the valve being 
transmitted to the load-receiver through a 
suitable device, such as the rod 50. 95 

The rod 50 is pivoted, as at s, to the load- 
receiver at one side of the axis of movement 
of the latter (herein shown as the left) when 
in its primary position, the opposite end of 
the rod being furnished with the longitudinal 100 
loop, as 52, embracing the stud 53 on the off- 
set 54 of the valve. 

At the commencement of operation, as 
shown in Fig. 2, the lower end of the loop 
will be against the stud, so that the load-re- 105 
ce'iver can drop from its first to its second 
position without affecting the valve, the valve, 
by reason of the rod 50, being held in its 
wide-open position by and until the load-re- 
ceiver tilts. At the commencement of the no 
drip period, as shown in Fig. 3, the stud 53 
will be at a point between the ends of the 
loop 52, so that when the valve is released 
said stud can impinge against the lower end 
of the loop, and thereby transmit to the load- 115 
receiver through the rod 50 a comparatively 
powerful thrust to cause the same to descend 
and tilt. 

The tripper for the detent or latch D is des- 
ignated by 55, and it consists of an arm ex- 120 
tending laterally from the side frame 3 and 
against which the stud 21' of the latch is 
adapted to strike on the completion of the 
loacl, so that the arm 23 of the latch will be 
disengaged from the projection 24 of the load- 125 
receiver. 

For returning the empty load-receiver to 
its primary or upright position said load-re- 
ceiver is furnished with a weight, as 56, of 
suitable efficiency secured to its rear wall 57, 130 
it also having the protuberance 58 thereon 
adapted to abut against the rod 12 when it 
reaches its normal position. (Shown in Fig. 
2.) The valve Yin connection with the rod 
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50 constitutes a toggle, the several centers of 
which are designated, respectively, by x, y, 
and z, (see Fig. 5,) which on the final tilting 
of the load-receiver are thrown into line, the 
S center of gravity of the load-receiver-returu- 
ing weight 56 being also on a line passing 
through the several centers, whereby said 
load-receiver is held in its discharging posi- 
tion until the toggle is broken. The valve 

io and the rod 50 also serve to hold the load-re- 
ceiver down, the projection 30 being also in 
line with the points x, y, and s, so that the 
beam-weight W is located in its shifted posi- 
tion, as will be evident from an inspection of 

IS Fig. 5. For the purpose of securing a more 
even action of the valve and load-receiver the 
rod 50, which I have described, has a com- 
panion rod 50', movable in parallelism there- 
with and pivoted, as at z', to the load - re- 

20 ceiver, the loop at the upper end of said rod 

being designated by 52' and embracing the 

stud 53' on the offset 54' of the valve V at a 

point opposite the offset 54. 

The toggle-breaking means in the present 

25 case are connected with a regulator, such as 
Ii, below the weighing mechanism and de- 
signed to be intermittingly acted upon by 
the loads discharged therefrom. The toggle- 
breaker is designated by 60, it consisting of 

30 an arm on the hub or sleeve 61, through 
which a pivot 62 on the bracket 63 of the hop- 
per H extends, said hub or sleeve 61 being fur- 
ished with a crank-arm 64, connected with 
the regulator by the rod 65. The toggle- 

35 breaking arm 60 has at its outer end a by- 
pass device 66, of ordinary construction, piv- 
oted thereto and held in its normal position 
by the flat spring 67, secured to the main por- 
tion of the arm, said by-pass being adapted 

40 to pass by a part connected with the valve 
without breaking the toggle or affecting the 
relation of the parts ; but on the return stroke 
it is adapted to throw the several centers of 
the toggle out of line, thereby to release the 

45 load-receiver G, so that it can be returned to 
its primary position by the weight 56 and the 
beam-weight W. 

. A bar is shown at 70 loosely fitted to the 
valve-support 30 and adapted to be engaged 

50 by the toggle-breaker 60, the valve V being- 
furnished with the forwardly-extending arm 
71, having a lateral extension 73, designed to 
engage the under face of the bar or rod 70. 
As the valve closes, the bar 70 will be carried 

55 therewith until it abuts against the stops 74 
on the bracket 63, at which time the valve is 
closed, and through the toggle hereinbefore 
specified is locked in such condition. It will 
be apparent that when the bar 70 is struck 

60 the several centers, of the toggle will be 
thrown out of line to release the load-receiver 
G, and consequently the scale-beam B. 

The regulator R, to which I have herein- 
before referred, consists of a frame, as F, and 

65 a series of bars or slats, as 80, secured at their 
opposite ends to the longitudinal members 81 
and 82 of the frame, said frame members be- 


ing joined by the cross-bar 83. The slats or 
bars, which are made flat, are disposed ob- 
liquely in the frame F, so as to be acted upon 70 
by the material discharged from the load-re- 
ceiver, whereby the regulator can be shifted 
from its highest to its lowest position (shown, 
respectively, in Figs. 2 and 5) by the mate- 
rial discharged from the load - receiver, the 75 
mass acting against the several flat blades to . 
hold the regulator down. By reason of the 
oblique or angular disposition of the respec- 
tive regulator-blades 80, to which I have just 
referred, a greater surface is presented against 80 
which the falling material from the load-re- 
ceiver can act, such construction also permit- 
ting the effective use of a comparatively large 
number of blades in a relatively small space. 
On the return stroke of said regulator it is 85 
adapted to actuate the toggle-breaker 60 for 
throwing the several centers x, y, and z out 
of line. The regulator is supported for os- 
cillatory movement, the pivots 80 and 86 pas- 
sing through the longitudinal members of the 90 
frame. The two members 81 and 82 of the 
frame are continued forward beyond their 
pivots in the form of arms 87 and 88, joined 
by the counterweight 89, which serves as a 
convenient means for returning the regula- 95 
tor to its primary position when the material 
discharged from the load-receiver has passed 
therefrom, said regulator on its return stroke 
being adapted, as hereinbefore stated, to op- 
erate the toggle -breaker 60. The pivot 85 100 
has secured thereto the crank-arm 90, to which 
is pivoted the connecting-rod 65. When the 
material is discharged from the load-receiver, 
the valve at this time being closed, it will 
strike the regulator and force the same down, 105 
the rod 05 thereby being thrust upward and 
the by-pass 66 being caused to engage and 
pass by the bar 70, as shown in Figs. 5 and 
8, until it reaches a point above the same, as , 
shown in dotted lines in Fig. 8. no 

When the parts are in the position shown 
in Fig. 5, the load-receiver and beam will be 
locked against return movement and the tog- 
gle-breaker 60 will be at a point above the 
bar 70. When the regular has nearly reached 115 
its normal position, it being returned by the 
dropping of the counterweight 89, the arm or 
toggle-breaker 60 will strike the bar 70 and 
by acting against the valve will force the cen- 
ters x, y, and s out of line, as indicated in 120 
Fig. 6. When this takes place, the load-re- 
ceiver can be returned to its primary posi- 
tion by the weight 56 and the beam-weight W. 

As the parts return to their primary posi- 
tions the load-receiver will force the rod 50 125 
upward, and said rod being connected with 
valve V the latter will thereby be opened, 
the projection or antifriction - roll 37 being- 
caused to ride along the curved surface 36 of 
the guide-track 35. 130 

The operation of the hereinbefore-described 
machine, briefly set forth, is as follows: Fig. 
2 shows the positions occupied by the differ- 
ent parts at the commencement of operation, 


600,026 


the beam-weight resting on its support 7' and 
8' and the load-receiver being empty and in 
its primary position. The valve is repre- 
sented as being wide open and the supply- 
5 stream as flowing into the load-receiver, in 
which position it is held by the load-receiver 
acting through the rod 50. When the load- 
receiver is empty, as hereinbefore stated, it 
will be by its own weight maintained in the 

io position in which it is shown in Fig. 2. When 
a certain proportion of the load has been re- 
ceived, the load-receiver will descend, and at 
a point succeeding this time the center of 
gravity of the load-receiver, by reason of the 

15 loading of the same, will shift to the left- 
hand side of the axis of movement of the load- 
receiver, whereby the latter can tilt to the 
position illustrated in Pig. 3 or until the pro- 
jection 24 abuts against the latch D. When 

20 the load-receiver tilts, as thus specified, the 
valve V will be released and can close to its 
drip position, (shown in said Pig. 3,) or until 
the rod 43 abuts against the by-pass stop 41 
on the beam, the valve thereby being held. 

25 The drip-stream will then flow into the load- 
receiver to complete the load. When the 
load is completed, the stud 21' on the latch 
will strike the tripping device 55 on the side 
frame 3, the latch thereby being disengaged 

30 from the projection 24, whereby the load-re- 
ceiver and valve V are released, the load-re- 
ceiver being thereby free to tilt to the posi- 
tions shown, respectively, in Pigs. 4 and 5, 
the valve at this time throwing the toggle- 

35 centers x, y, and z into line, as indicated in 
Fig. 5. When the load is discharged from 
the load-receiver G, it will strike and shift 
the regulator, thereby through the interme- 
diate connections forcing the toggle -breaker 

40 60 to a point above the bar 70. When the 
material has passed from the regulator R, it 
can be returned to its initial position by the 
dropping of the counterweight 89, so that the 
rod 65 will be drawn downward and the toggle- 

45 breaker 60 carried into engagement with the 
bar 70, whereby through the valve the tog- 
gle, consisting of the valve and the rod 50, is 
broken, thereby to unlock the load-receiver 
and beam B, so that these parts can be re- 

50 turned to their normal positions (shown in 
Fig. 2) by the weight 56 of the load-receiver 
and the beam- weight W to repeat the opera- 
tion. 

Having described my invention, I claim — 

SS 1. The combination of weighing mechanism 
embodying a load-receiver; a hopper; and a 
valve supported for reciprocatory movement 
in planes transverse to each other and bodily 
movable independently of the hopper toward 

60 and from the load-receiver on one of its re- 
ciprocations. 

2 . The combination of weighing mechanism 
embodying a load-receiver ; a valve supported 
for reciprocatory movements in planes trans- 

65 verse to each other and independently of the 
hopper; and a connection between the valve 
and the load-receiver. 


3. The combination of weighing mechanism 
embodying a tilting load-receiver; a hopper; 

a valve supported for reciprocatory move- 70 
ment in planes transverse to each other and 
independently of the hopper; and a connec- 
tion between the valve and the load-receiver. 

4. The combination of a hopper; a valve 
supported for reciprocatory movement in 75 
planes transverse to each other; and means 
independent of the hopper for causing the 
operation of the valve through a predeter- 
mined path. 

5. The combination of a hopper; a valve 80 
and its support, the valve being so constructed 

as to move in transverse planes relatively to 
each other and having a projection; and a 
guide-track having a curved surface defined 
by an arc struck from the center of the valve- 85 
support. 

6. The combination of a hopper; a valve . 
supported for reciprocatory movements in 
planes transverse to each other; means for 
causing the operation of the valve through 90 
a predetermined path for a predetermined 
length of time; and means for arresting the 
progress of the valve. 

7. The combination of weighing mechan- 
ism; a hopper; a valve supported for recip- 95 
rocatory movements in planes transverse to 
each other and having a projection; a guide- 
track having a curved surface defined by an 
arc struck from the center of the valve-sup- 
port and on which said projection travels; and ico 
means carried by the weighing mechanism 

for arresting the progress of the valve sub- 
stantially at the time "the projection thereon 
passes out of contact with said curved sur- 
face. 105 

8. The combination, with mechanism em- 
bodying a load-receiver, of a hopper having a 
projection; a valve provided with a loop em- 
bracing said projection ; and a connection be- 
tween the valve and load-receiver and serv- no 
ing with said valve as a toggle to lock said 
load-receiver. 

9. The combination of weighing mechanism 
embodying a load-receiver; a supply- valve; 
and a rod connected, respectively, with the 115 
valve and load-receiver, said valve and rod 
constituting a toggle adapted to lock the re- 
ceiver against movement. 

10. The combination of weighing mechan- 
ism embodying a tilting load-receiver; a sup- 120 
ply-valve mounted for movement in planes 
transverse to each other ; and a rod connected, 
respectively, with the valve and load-receiver 
and serving with said valve as a toggle to lock 
said load-receiver. 125 

11. The combination of weighing mechan- 
ism embodying a load-receiver; a toggle con- 
nected with the load-receiver for locking the 
same in its discharging position; a regulator 
below the weighing mechanism, adapted to 130 
be acted upon by the material discharged 
from said load-receiver; and means operative 
with the regulator for breaking the toggle. 

12. The combination of weighing median- 
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ism embodying a tilting load-receiver; a regu- 
lator situated below and shif table by the load 
discharged from the weighing mechanism; a 
supply-valve; a rod connected, respectively, 
5 with the supply-valve and the load-receiver, 
said valve and rod constituting a toggle for 
locking the load-receiver in its discharging 
position; and means connected with the regu- 
lator for breaking the toggle. 

10 13. The combination of weighing mechan- 
ism embodyinga load-receiver ; a supply-valve 
having a projection furnished with a stud; a 
bar adapted to engage said stud; a rod con- 
nected, respectively, with the valve and load- 

15 receiver; a regulator in position to be acted 

upon and shifted by the load discharged from 

the load-receiver; and a device connected 

with the regulator for engaging said bar. 

14. The combination of weighing mechan- 

20 ism embodying a tilting load-receiver; a sup- 
ply-valve and its support, said valve having 
an arm furnished with a stud; a bar loosely 
carried by the support and adapted to rest 
against said stud; a rod connected, respec- 

25 tively, with the valve and load-receiver; a 
regulator in position to be acted upon and 
shifted by the load discharged from the load- 
receiver; and a device connected with the reg- 
ulator for engaging said bar. 

30 15. The combination of weighing mechan- 
ism embodying a load-receiver; a hopper; a 
supply-valve for said hopper, supported for 
movements in planes transverse to each other 
and having a projection; a guide-track se- 

35 cured to a depending arm from the hopper and 
furnished with a guide -surface concentric 
with the valve-support and against which said 
projection is adapted to travel; a rod secured 
to said valve; and a device on the weighing 

4c mechanism for engaging said rod substan- 
tially at the time the projection passes out of 
contact with the cooperating guide-surface. 
16. The combination of weighing mechan- 
ism embodyinga tilting load-receiver; ahop- 

45 per; a supply- valve supported by said hopper 
for movements in planes transverse to each 
other; a rod connected with the load-receiver 
and having a loop at one end embracing a 


stud on the valve ; a bar loosely carried by 
the support of the valve ; an arm on said valve, 50 
having a stud on which said bar is adapted 
normally to rest ; a regulator situated in po- 
sition to be acted upon and shifted by the 
load discharged from the weighing mechan- 
ism; a crank-arm on the regulator; a device 55 
for engaging said member; a crank- arm se- 
cured to said device; and a rod pivoted, re- 
spectively, to said crank-arms. 

17. The combination of a load-receiver sup- 
ported for tilting movement and so mounted 60 
that when empty its center of gravity is lo- 
cated at one side of its center of movement, 
said center of gravity being changed to the 
opposite side of the center of movement as 
the load is built up; a projection on the load- 65 
receiver; and a latch disposed in the path of 
movement of said projection, situated re- 
motely therefrom when the load-discharger 

is empty, whereby said load-receiver will be 
maintained by its own weight in its primary 70 
position for a predetermined length of time, 
and whereby it will be caused to tilt when a 
certain quantity of materialis received and 
until said projection strikes the latch. 

18. The combination of a load-receiver sup- 75 
ported for tilting movement and so mounted 
that when empty its center of gravity is lo- 
cated at one side of its center of movement, 
said center of gravity being changed to the 
opposite side of the center of movement as 80 
the load is built up; a projection on the load- 
receiver; a latch disposed in the path of 
movement of said projection and remotely 
situated therefrom when the load-receiver is 
empty, whereby said load-receiver will be 85 
maintained by its own weight in its primary 
position for a predetermined length of time, 
and whereby it will be caused to tilt when a 
certain quantity of material is received and 
until said projection strikes the latch; and 90 
means for tripping said latch on the comple- 
tion of a load. . 

FRANCIS H. RICHARDS. 
Witnesses: 

F. 1ST. Chase, 
Andrew Ferguson. 


